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INTRODUCTION
Potato is one of the most important nutritional plants in the world. Its cultivation is limited by environmental conditions, and balanced fertilization with both mineral and organic fertilizers is necessary for its successful production. In order to achieve high yield of potato, a large quantity of nutrients is needed (Harris, 1992; Marschner et al., 1996; Haase et al., 2007) . Kołodziejczyk (2014) states that the presence of nitrogen of up to 180 kg/ha has a positive influence on potato yield, but also on a market-sized tuber. However, the usage of nitrogen in large quantities is not acceptable from agronomical, ecological or economic standpoint (Poljak, 2007) . Although an increased quantity of nitrogen had a positive influence on potato yield, dry matter content and protein content in some potato varieties, Fontes et al. (2010) state that the efficiency of nitrogen usage declines as its quantity increases. The same authors claim that the profitability of nitrogen usage depends on the potato variety and the price of nitrogen fertilizer. Poljak et al. (2011) state that the increase in nitrogen quantity reduces its absorption efficiency. However, as nitrogen quantity increases up to 150 kg/ha, the yield of tuber increases as well, while the share of small tuber (<35 mm) decreases. Haase et al. (2007) state that the yield of dry matter, the share of tuber fraction 40-65 mm and the share of tuber larger than 55 mm depend on fertilization, variety and vegetation year.
Since the application of farmyard manure fertilizer is expensive and limited to areas with livestock production, the use of concentrated organic fertilizer contributes to the increase in tuber yield and soil fertility. However, nutrients in mineral fertilizers are more accessible and efficient than those in organic fertilizers (Bagdoniene et al., 1998). The combination of mineral fertilizers and farmyard manure has a positive influence on potato tuber yield, but the content of dry matter and starch is higher when fertilization is carried out solely with mineral fertilizers (Baniuniene i Zekaite, 2008). Haase et al. (2007) obtained the highest potato tuber yield when using a combination of mineral potassium and organic nitrogen. Cattle manure did not have a consistent effect on the yield of potato tuber during different vegetation seasons which makes it an unreliable source of nitrogen for plants.
The aim of this research was to determine the influence of organic and mineral fertilizers on the agronomic properties of potato. In the initial tillage 80 kg/ha N, 140 kg/ha P 2 O 5 and 210 kg/ha K 2 O (variants 4, 5 and 6) were used. Before the potato was planted, Biorex and Italpollina were applied in the quantity of 1.5 t/ha (variants 2, 3, 5, and 6) and nitrogen in the quantity of 40 kg/ha (variants 4, 5 and 6). During ridging of the potato, 40 kg/ha of nitrogen were applied in the form of KAN 27% N (variants 4, 5 and 6).
MATERIAL AND METHODS
Medium early potato variety Red lady (C2 seed reproduction) was used in the research. The experiment was set up in random block design in five repetitions. Plot size was 15. The studies were conducted on eutric-brown soil, neutral reaction (pH in KCl 7.12), poorly supplied with humus (2.2%), well supplied with nitrogen (0.125%), phosphorus and potassium (32.1 mg P 2 O 5 /100 g of soil and 25.3 mg K 2 O /100 g of soil, respectively).
Tuber number and tuber weight per plant were determined on the sample of 10 plants per plot before harvest. Yield, tuber number and tuber weight per fractions <35 mm, 35-55 mm and >55 mm were determined after harvest. Dry matter content in potato tuber was determined by drying the tuber sample, first at the temperature of 70 0 C and then at the temperature of 105 0 C until constant mass was reached.
The obtained data was analysed with the program MSTAT-C (Michigan State University, 1990).
RESULTS AND DISCUSSION
In 2012 the highest yield of tuber was achieved with mineral fertilizers (51.55 t/ha), while in 2013 the highest yield was achieved with a combination of mineral fertilizers and Biorex (37.21 t/ha), Tables 1 and 2 . The difference in potato tuber yield between varieties fertilized with mineral fertilizers and a combination of mineral and organic fertilizers was not statistically significant. In 2012 the lowest tuber yield was achieved by control variant (32.10 t/ha). In 2013, although the control variant achieved the lowest yield (26.56 t/ha), the difference in yield between this variant and the variant fertilized with Biorex and Italpollina was not statistically significant. There was no significant difference in the tuber yield using Biorex and Italpolline. However, since the concentration of nutrients in Biorex is lower, it is to be assumed that with a higher amount of Biorex, the difference in yield would be more pronounced.
In 2013 the yield of potato tuber was lower compared to 2012 due to unfavourable weather conditions during vegetation. June and July of 2013 had less precipitation than average, while the mean monthly air temperatures were higher compared to 2012 and longterm average (tables 3 and 4). Márton (2004) states that potato yield is heavily influenced by the interaction between fertilization and quantity and distribution of precipitations. Palmer (2013) mentions weather conditions and preceding crop as factors which have profound effect on tuber yield and quality in organic production. The author also states that nitrogen supply is the main limiting factor of potato yield in ecological systems of production. László (2009) claims that the influence of climate anomalies on potato yield depends on their time of occurrence and length.
In both years of research, variants with different fertilizers showed no difference in dry matter content (Tables 1 and 2 (Table 2) . Unfavourable weather conditions, more specifically the lack of precipitation in June, July and August and high mean air temperatures during those months, negatively influenced dry matter content in potato tuber (Tables 3  and 4 ). Other researchers also state that unfavourable weather conditions during vegetation negatively affect yield and quality of potato (Márton, 2004; Baniuniene and Zekaite, 2008 
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In 2012, the highest number of tuber per plant was achieved with mineral fertilizers (14.9) , but compared to the other variants, the difference was not statistically significant (Table 1) . In 2013, the number of tuber per plant varied from 9.3 in control variant to 11.9 in the combination of mineral fertilizers and Biorex, but the difference was also not statistically significant (Table 2) .
In 2012, the highest tuber weight per plant was achieved with mineral fertilizers and a combination of mineral and organic fertilizers, but the obtained number did not significantly differ from when the fertilization was conducted only with Biorex (Table 1) . In 2013, significant differences in tuber weight per plant (p<0.05) were achieved between variants with mineral and a combination of mineral and organic fertilizers compared to control variant and the variant with only organic fertilizers (Table 2 ). In 2013, lower tuber weight per plant was achieved compared to 2012, which negatively impacted the total potato yield. In 2012, tuber weight per plant varied from 816 g in control variant to 1279 g in the variant with mineral fertilizers, while in 2013 tuber weight per plant varied from 570 g in control variant to 887 g in the variant with a combination of mineral fertilizers and Biorex.
In 2012, the lowest share of the smallest fraction was achieved with a combination of mineral fertilizers and Italpollina, but it did not significantly differ compared to the combination of mineral fertilizers and Biorex, only mineral fertilizers or only Biorex (table 5) . In 2013, the lowest share of the smallest fraction was also achieved with the combination of mineral and organic fertilizers and only mineral fertilizers ( Table  6 ). The highest share of large tuber (>55mm) was achieved with a combination of mineral and organic fertilizers and with only mineral fertilizers (Tables 5  and 6 ). The share of the largest fraction of tuber in 2012 varied from 4.28% in control variant to 18.28% in the variant with mineral fertilizers and Biorex. Due to unfavourable weather conditions in 2013, the share of the largest tuber was lower compared to the previous year, while the share of 35-55 mm fraction was higher. Other researchers also state that the structure of potato yield is dependent on the environment (MacKerron et al., 1988; Sawicka, 2007) . Values followed by the same letter within the column are not significantly different at the 5% level of probability Values followed by the same letter within the column are not significantly different at the 5% level of probability
Fraction of 35-55 mm had the highest share in total potato tuber yield in both years of research (Tables 7  and 8 ). In 2012, the highest share of this fraction was obtained in control variant, the variant with only organic fertilizers and the variant with a combination of mineral fertilizers and Italpollina. In 2013, the highest share of this fraction was achieved in the variant with a combination of mineral and organic fertilizers. Values followed by the same letter within the column are not significantly different at the 5% level of probability Values followed by the same letter within the column are not significantly different at the 5% level of probability
CONCLUSION
The use of mineral or a combination of mineral and organic fertilizers had a positive influence on tuber yield, dry matter yield and tuber weight per plant. In both years of research, tuber fraction of 35-55 mm comprised the highest share of tuber yield. Fertilization with mineral or a combination of mineral and organic fertilizers had a positive influence on tuber fraction >55 mm, especially in weather-favourable 2012, which resulted in greater tuber yield. Therefore, the use of organic fertilizers in combination with mineral fertilizers is recommended because, apart from the yield increases, they also have a positive effect on soil properties.
